I. INTRODUCTION
A therosclerosis is a progressive disease characterized in particular by the accumulation of lipids and fibrous elements in artery walls. Over the past decade, scientists come to appreciate a prominent role for inflammation in atherosclerosis. Atherosclerosis develops from oxidized low-density lipoprotein molecules (LDL). When oxidized LDL evolves in plaque formations within an artery wall, a series of reactions occur to repair the damage to the artery wall caused by oxidized LDL. The body's immune system responds to the damage to the artery wall caused by oxidized LDL by sending specialized white blood cells-macrophages (Mphs) to absorb the oxidized-LDL forming specialized foam cells. 978-1-4244-6561-3/10/$26.00 ©2010 IEEE atherosclerotic arterial intima, where they proliferate and secrete extracellular matrix to form a fibrous cap [1] . Unfortunately, macrophages are not able to process the oxidized-LDL, and ultimately grow and rupture, depositing a larger amount of oxidized cholesterol into the artery wall. This study describes a new computer model for plaque formation and development. The first section is devoted to the LDL model of transport from the lumen to intima and detailed three-dimensional model for inflammatory and process. The next section describes benchmark example 3D model of plaque formation and development. Finally the main conclusions of the work are addressed.
II. METHODS
In this section a continuum based approach for plaque formation and development in three-dimension is presented. All algorithms are incorporated in program PAK-Athero from University of Kragujevac [2] . The governing equations and numerical procedures are given. The blood flow is simulated by the three-dimensional Navier-Stokes equations, together with the continuity equation (1) (2) where u/ is blood velocity in the lumen, Pr is the pressure, f.l is the dynamic viscosity of the blood, and p is the density of the blood. Mass transfer in the blood lumen is coupled with the blood flow and modeled by the convection-diffusion equation as follows (3) in the fluid domain, where Cr is the solute concentration in the blood lumen, and Dr is the solute diffusivity in the lumen. Mass transfer in the arterial wall is coupled with the transmural flow and modeled by the convection-diffusion reaction equation as follows (4) in the wall domain, where Cw is the solute concentration in the arterial wall, Dw is the solute diffusivity in the arterial wall, K is the solute lag coefficient, and rw is the consumption rate constant. LDL transport in lumen of the vessel is coupled with Kedem-Katchalsky equations:
where Lp is the hydraulic conductivity of the endothelium, �C is the solute concentration difference across the endothelium, �p is the pressure drop across the endothelium, �1[ is the oncotic pressure difference across the endothelium, Ud is the osmotic reflection coefficient, ujis the solvent reflection coefficient, P is the solute endothelial permeability, and C is the mean endothelial concentration. The incremental-iterative form of finite element equations of balance are obtained by including the diffusion equations and transforming them into incremental form. The final equations are
where the matrices are 
Note that N, are the interpolation functions for pressure (which are taken to be for one order of magnitude lower then interpolation functions NJ for velocities). The matrices 
where 
(10) in the wall domain. Here, Pw is the pressure in the arterial wall.
III. RESULTS
In order to make benchmark example for three-dimensional simulation we tested simple middle stenosis with initial 30% constriction for time period of t= 10 7 sec (approximately 7 years). The results for velocity distribution for initial and end stage of simulations are presented in Fig. 1 a and Fig. 1 b. Concentration distribution of LDL inside the lumen domain and oxidized LDL inside the intima are presented in Fig. 1 and Fig. 2 . The transmural wall pressure is presented in Fig.  3 . Macrophages and cytokines distributions are shown in Fig. 4 and Fig. 5 .The diagram of three-dimensional plaque volume growing during time is given in Fig. 6 . It can be seen that time period for developing of stenosis corresponds to data available in the literature [8) . 
Time (yearsl Fig. 6 Plaque progression during time (computer simulation)
From above figures it can be observed that during time plaque is progressing and all the variables as velocity distribution, shear stress, macrophages, cytokines are increasing. Also from Fig. 6 it can be seen that plaque progression in volume during time corresponds to clinical findings [9] .
IV. CONCLUSION
Full three-dimensional model for plaque formation and development, coupled with blood flow and LDL concentration in blood was created. The model is based on partial differential equations with space and times variables and it describes the biomolecular process that takes place in the intima during the initiation and the progression of the plaque. Determination of plaque location and progression in time for a specific patient shows a potential benefit for future prediction of this vascular disease using computer simulation. The understanding and the prediction of the evolution of atherosclerotic plaques either into vulnerable plaques or into stable plaques are major tasks for the medical community.
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